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Introduction
From 1 July 1997, the Federal government offered means-tested subsidies of up to $450 p.a. to Australian families taking out private health insurance, and imposed a tax surcharge on high income earners without such insurance. This initiative had apparently little effect on private health insurance coverage, which continued its long-term downward trend. In the June 1997 quarter, 2,116,000 persons (32.1 percent) in NSW were covered by private hospital insurance, but this declined to 2,021,000 persons (30.2 percent) by December 1998 (PHIAC, 2003) . In January 1999, the subsidy component was extended to a 30 percent rebate on premiums which was not means tested, with the tax surcharge being retained. This seemed to provide only a modest stimulus to the Lflcidence of private health insurance coverage, which rose steadily to 2,211,000 persons (32.6 percent) by March 2000.
A further incentive of Lifetime Health Cover (LHC) was introduced from July 2000 in order to address adverse selection problems caused by community rating of premiums. It seems that this third initiative produced far more dramatic results, in the medium term at least. In the lead-up to LHC, coverage in NSW rose from 32.6 percent to 43.0 percent in a single quarter (June 2000) , and a further increase, to 45.7 percent, occurred in the September 2000 quarter. This represents an increase of 824,000 additional persons in NSW with private hospital insurance coverage. The rate has since stabilized and begun to fall again, most recently reaching 43.8 percent in the March 2003 quarter. Nevertheless, many more residents ofNSW now hold, and will continue to hold for years to come, private hospital insurance than was the case prior to 1997. For example, the most recent figure of3,146,000 persons is almost one million persons higher than the December 1996 figure of 2,200,000 (PHIAC, 2003) . (Slid~Q5) This suggests that due to the policy changes many more Australians will be using private hospital facilities for services than would otherwise have been the case. Implicit in these incentives is that Australians can expect health outcomes within private hospitals to be at least equivalent to public hospitals in terms of safety and quality. Women using private health insurance for pregnancy, however, may be unaware that in doing so they are increasing their likelihood of experiencing interventions such as caesarean section, induction of labour, instrumental birth and episiotomy (Shorten and Shorten 1999; Roberts, Tracy et al. 2000; Shorten and Shorten 2002) . Given the potential negative health impact for women who experience intervention during childbirth (Brown and Lumley 1998; Johanson and Menon 1999; Enkin et al. 2000) , analysis of the changes in health insurance cover on public and private hospital obstetric outcomes is crucial.
Concern has already been raised about obstetric funding, whereby significant amounts are devoted to the majority of women at no risk, and in particular to those with private health insurance (Senate Community Affairs References Committee 1999) . Referring to it as the 'inverse care law', the report highlights the fact that many healthy women receive specialist obstetric care when there is no medical indication for it whilst more needy individuals receive lower levels of care (Senate Community Affairs References Committee 1999). Pregnancy care is also unique in the expectation that women, mostly in the private sector but also to some extent in the public sector, will be encouraged to consult highly trained and expensive medical specialists for what are essentially primary health care services. (Senate Community Affairs References Committee 1999). The impact that such policy has on health outcomes for women and their babies is still to be analysed.
This study ainls to present an analysis of (i) changes in private health insurance coverage in terms of public and private hospital birth profiles and (ii) how that has impacted upon trends in NSW hospital obstetric outcomes from 1997-2001. This will produce a clearer picture for analysis of the costs and benefits of the move to increase utilisation of private services in the sector of obstetrics.
Research Questions
• What is the impact of the increase in private health insurance membership during the period 1999-2001 on the proportion of women utilising 'private' obstetric services for pregnancy and birth in NSW? • What is the impact of recent changes to Australian health insurance on obstetric outcomes such as caesarean section rates, instrumental birth rates, perineal outcomes and neonatal outcomes?
Methods

Data
The eligible study population (n= 372,303) comprised all women in New South of 17
Wales who gave birth to a live singleton infant at tenn (237 weeks gestation) in a NSW hospital between January 1 1997 and 31 December 2001. One regional and one metropolitan public hospital had to be excluded due to incorrect insurance status data being supplied. (Shorten A and Shorten B 1999; Shorten A and Shorten B 2002) .
Analysis
The SPSS for Windows Release 10.0 software was used on a personal computer for all analyses of this dataset. Descriptive statistics and cross tabulations were generated for relevant variables in the MDC files, and logistic regression analysis was used to identify significant factors in explaining the variations found in management for birth and subsequent outcomes. Most analyses are subdivided into primiparous and multiparous births, due to the fundamental difference previous parity often makes to the management of labour and birthing outcomes.
Results
Hospital type versus insurance status
At the time of analysis, data on insurance status (public or private) was available for analysis for 1997-2000 data only. All women birthing in NSW private hospitals are categorized as privately insured, however some women birthing in public hospitals are also privately insured. The percentage of private births declined from 30.2 to 28.6 percent between 1997 and 1999, mirroring overall trends in private health insurance. In 2000, however, a sharp upturn in private hospital insurance occurred, reaching 46.6 percent in the second half of the year. After a short time lag, an upward trend in private hospital births began to manifest itself, and appears to have accelerated in the second half of 200 1. This acceleration appears to have occurred almost exactly one year after the upsurge in insurance coverage, possibly reflecting the usual 12 month waiting period for private insurance claims for obstetric services. Table 1 also demonstrates that, even when privately insured births were in decline, the percentage of births in NSW private hospitals was continually rising. This was due to a sharp decline in privately insured births in public hospitals (from 13.5 percent of eligible births in 1997 to 8.7 percent overall in 2000). (Slide 06)
In the area of birthing, therefore, one of the stated objectives of recent private health insurance policy changes, to relieve pressure on public hospitals by encouraging greater use of private facilities, appears to be working. The impact that this increased utilisation of private hospitals has on actual birthing outcomes tile:IIID :/papers/shortenshorten.htm 50f17 is the key issue for analysis, due to the apparent differences in approach to birth and overall outcomes for women birthing in private hospitals versus public hospitals. The evaluation assumes that medical and surgical intervention in obstetrics carries associated morbidity and is only justified when it is medically necessary and according to research-based clinical recommendations. Questions of quality arise when health care services report high levels of intervention and operative methods of birth that cannot be explained by patient risk profiles or available clinical indicators.
Before examining the above issue in detail, however, Table 2 
a Excludes Elective CS Births
Outcomes and interventions for private patients in public hospitals consistently lie between those of fully public and fully private patients. For example, the elective CS rate for these women was 10.1 percent, and the epidural rate 31.7 percent. Consequently, combining fully public births with private births in public hospitals gives a 'less favourable' impression of public sector outcomes than is in fact the case. However, because the 'private/public' group is relatively small (and shrinking) the extent of this bias is quantitatively modest. For example, including this group in analysing public hospital elective CS rates raises the percentage only from 6.5 to 6.9 percent, despite the 10.1 percent rate for 'private/public' women. Therefore hospital type can be used as a representative proxy for insurance type, although it should be borne in mind that the true differences in interventions/outcomes between public and privately insured mothers will be even greater than those presented in Tables 3-5 below. . The variables of 'medical condition' and 'obstetric complication' indicate that the mother is at greater risk of complications occurring during pregnancy and birth either due to a pre-existing medical condition (diabetes, hypertension and hepatitis B) or a pregnancy-related condition (placenta praevia, placenta abruptio, gestational diabetes, pregnancy-induced hypertension, prolonged rupture of membranes >24 hours, threatened premature labour and rhesus iso-im.111unization). The other listed factors such as maternal age, birthweight >4500g and gestation >41 weeks, refer to situations associated with greater risk but not necessarily indicating specific risks for all women in those categories.
Trends in risk factors for women birthing in NSW public and private hospitals
In terms of trends and comparisons between public and private hospitals, probably the most important increase is in number of women birthing in private hospitals over 35 years of age, (especially primiparous or those having their first baby). Advancing maternal age is often associated with increased risk in incidence of medical conditions and obstetric complication. However, in Table 2 there appear to be no clear differences between hospital type and actual presence of maternal conditions/complications. In fact women birthing in public hospitals have the highest rates of recorded obstetric complications and appear to have a higher objective risk profile. Although there is some evidence that incidence of maternal conditions has been increasing more rapidly in the private sector, these conditions are still relatively rare and unlikely to explain much of the observed public/private differences in interventions and outcomes. of maternal smoking have declined more rapidly for these women. This suggests that women birthing in private hospitals may in fact be at lower risk of complications and adverse outcomes, due to smoking being negatively correlated with education, income, diet, and lifestyle. These can impact upon health during pregnancy and birth. There has been a reduction in gestation >41 weeks in private hospitals, which may be linked to higher rates of induction of labour (IOL) and elective CS in the private sector. There has also been an increase in the number of multiparous women with previous caesarean section (PCS), especially in private hospitals, which in itself can lead to repeat CS or risks associated with trial of vaginal birth after caesarean. Despite the argument that women in private hospitals are at greater risk because 
Operative delivery versus normal vaginal birth
To what extent can the substantial public/private differences in obstetric interventions and outcomes be explained by differences in maternal risk factors and complications? To illustrate an approach to answering this question, Table 6 presents for 2001 the results of logistic regression models aimed at identifying factors affecting the odds of eligible primiparous women who labour experiencing an operative birth (instrumental or emergency CS) rather than a normal vaginal birth. Note that for this group of women operative delivery rates were 34.9 percent in public hospitals (7541 women had operative deliveries, 14084 did not) and 54.6 percent in private hospitals (3772 and 3132 respectively), giving rise to an unadjusted odds ratio of 2.25 (ie. primiparous women labouring in private hospitals were 2.25 times as likely to experience an operative delivery).
The fIrst regression reported is similar to that in Roberts et al (Roberts et al. 2002) for 1990 and 1997, except for the inclusion of a number of additional explanatory variables. This regression suggests that much of the private/public hospital difference in operative deliveries is 'explained' by differences in the factors and interventions included (the private/public odds ration falls to 1.44). However, this model is seriously flawed, as we have demonstrated that type of hospital is highly correlated with both IOL and use of epidural, and it is further the case that these interventions are not exogenous to the hospital. That is, unlike such factors as maternal age, ethnicity, smoking status etc., which are beyond their control, hospitals can influence whether induction and/or use of epidural anaesthetic occur. In practical terms, this indicates that choices made about these interventions cannot legitimately be regarded as 'explaining' the differences in outcomes observed.
Further, in a statistical sense, the inclusion of both these interventions and type of hospital as explanatory variables in the same regression represents a clear case of simultaneity or endogeneity bias. In the absence of instruments that may be used to 'correct' this bias (variables correlated with the interventions but not with hospital type or any other variable appearing in the model), it is preferable to omit inductions and epidural anaesthetic when analysing the effect of hospital type on birth outcomes, as is done in the second regression reported. This gives an odds ratio for private/public hospitals of 2.08 (with a 95% C.r. of 1.96-2.20), barely different from the unadjusted ratio of2.25, and suggests that exogenous factors have very little power in explaining why operative delivery rates are so much higher in private hospitals. Rather, it is because of the way private hospitals choose to manage labour, such as by using induction of labour and epidural anaesthetic much more freely. In fact, comparing the two models implies that one half to two thirds of the gap in operative delivery rates could be eliminated if private hospitals used these two interventions in the same way that public hospitals do. Nevertheless, a substantial, unexplained gap would still exist. Table 7 repeats this logistic regression model for eligible, labouring multiparous women, 9.1 percent of whom had operative deliveries if a public hospital was the place of birth, or 17.0 percent if a private hospital was used, producing a private/public odds ratio of 2.05. Ifwe incorrectly allow the endogenous interventions of induction and epidural to help 'explain' this gap, it appears that most of the difference is in fact explained by the model. However, if we exclude these two interventions, it seems that none of the other included factors help explain the gap at all. Since the unadjusted odds ratio of 2.05 lies within the 95% C.r. of 1.82-2.16, we cannot reject the null hypothesis that the gap is unaffected by the maternal factors etc. included in the model. We therefore conclude that exogenous risk factors and complications have little if any power to explain the substantial variations in birth outcomes between private and public hospitals. Rather, different choices made by private and public hospitals in labour management, as well as other unexplained factors, account for the vast majority of differences observed.
Discussion
This paper has analysed the most recent available data on birthing in NSW, which suggests that that the proportion of babies born to privately insured women has been increasing and is likely to continue to increase in years to come. In particular, births in private hospitals look set to increase substantially. However, the paper has also documented that rates of obstetric interventions such as elective CS, IOL and use of epidural anaesthetic are, and continue to be, much higher in private hospitals. Similarly, less favourable birth outcomes such as emergency CS, instrumental birth, episiotomy and TRS are substantially more likely to occur in private hospitals. Furthermore, evidence is presented which suggests that little if any of the substantial private/public hospital differences observed is explainable in terms of differences in either risk profiles or birthing complications attributable to mothers.
In terms of maternity services one may question the wisdom of current Federal government private health insurance policy, which provides substantial subsidies and other incentives to take out such insurance. The substantive effect of these policies appears to be that they will expose many more women than would otherwise have been the case to substantially elevated, seemingly unnecessary, risks of labour interventions and less favourable birth outcomes, to the detriment of maternal health outcomes. In conjunction with other analyses in this area which we have undertaken, the decision to seek private obstetric care in NSW appears to be irrational, in the sense of paying extra for an inferior outcome; adding substantial taxpayer-funded subsidies to this situation appears to compound an already perplexing situation.
If one accepts the propositions that the large majority of births constitute natural, uncomplicated events which do not require wholesale medical intervention; that private hospitals in particular appear to be relatively poor at achieving favourable outcomes in these situations; and that government policy should be to only encourage practices which have been judged to be soundly based on best available evidence; there are many implications from the evidence presented here. These will be briefly discussed below. • There appears to be a case for questioning why private hospital birth outcomes appear to be so poor relative to public hospitals, and for investigating whether and how private hospitals could be made to behave more like their public counterparts in terms of birthing philosophy and management of labour and birth.
Potential Implications for Future Research and Policy
• There are indications that, over time, interventions during birth are increasing and outcomes deteriorating in both hospital types. This deserves further analysis as it may reflect international trends and the outcomes of utilisation of 'medical' models of birthing rather than midwifery-led modes of care.
• It may be more effective and potentially less costly to address future shortages of specialist obstetricians through provision of midwifery-led models of care for the majority of women, with the emphasis of specialist services directed towards more complex pregnancy cases rather than normal pregnancy episodes.
• It seems highly unlikely that women choosing to purchase private insurance in order to fmance private obstetric care are aware that, in most cases, the main effect of this choice seems to be to expose them to substantially increased risks of interventions and outcomes that they would presumably prefer to avoid. It is also unlikely that taxpayers perceive this to be the main result of the subsidies paid to privately-insured mothers. Consideration should be given to improving the flow of objective information from the health care system to the wider community regarding the relative risks and benefits of different models of care in pregnancy and childbirth.
• Similarly, health economists have long suspected that the main effect of restrictions on advertising in health care is to help protect suppliers from the effects of competition, to the detriment of consumers. Perhaps some of the subsidies paid to the privately-insured could be better used by public hospitals to market and expand maternity services, to encourage the use of what may well be a superior product.
• The evidence presented here and in earlier research in this area suggests that consideration should be given to removing taxpayer-funded and other incentives to the use of private maternity care. For example, in Hong Kong '[p ]rivate insurance ... ordinarily does not include maternity coverage, which must be purchased separately by paying an additional premium' (Leung et al. 200 I) . Consideration could be given to targeting insurance subsidies so that only those which, at a minimum, provide an equivalent or superior clinical outcome, would be eligible for the applicable rebate.
There are of course, limitations to our analysis. For reasons of space, we have only been able to provide detailed evidence regarding relative private/public hospital outcomes for a small subset of the large number of interventions, outcomes and issues worthy of study in this area. For example, this study provides no evidence on neonatal outcomes. However, previous research and work in progress, in, for example, the area of elective CS, has provided little reason to modify our suggestion that large unexplained differences exist which consistently imply that private hospital outcomes may be considered less favourable.
Women and their families, in purchasing private health insurance as a direct result of government incentives and pressures, are increasing the likelihood that during pregnancy and birth they will experience higher levels of intervention and associated morbidity than they may have otherwise experienced in the public sector. Intervention during labour and birth is necessary in instances where clinical risk is evident and the given procedure is known to improve outcomes for mothers and babies. Research-based clinical recommendations for IOL, epidural, instrumental birth, episiotomy and caesarean section exist and evidence is available to justify their use in specific instances. Grey areas in clinical decision-making exist and the medico-legal environment must also be acknowledged as well. Consistent with NSW health initiatives (NSW Health 2000), however, all women deserve the opportunity to experience optimal and desirable health outcomes for themselves and their babies through utilization of models of care that best meet their individual risk factors and needs. Therefore ongoing quality review of both process and outcomes for public and private services is required in conjunction with education of consumers about the relative merits of various options for care during pregnancy and childbirth.
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